Separate control of the survival, the self-renewal and the differentiation of hemopoietic stem cells.
Hemopoietic stem cells adhere to hemopoietic supportive (MS-5) cells, but not to non-supportive (MS-K) cells. Although a soluble stem cell factor (SCF) was produced by both of these cell lines, little activity was detectable in the supernatant from the cultures of either of these cells, indicating that SCF might be compartmentalized within the extracellular matrix (ECM), and transferred directly to the stem cells via the ECM (44). To probe this possibility, we studied the transfer of SCF from the ECM and the subsequent support of the survival of the hemopoietic stem cells. A stem cell-enriched bone marrow cell fraction was overlaid on SCF-containing ECM. The stem cells survived and proliferated for some days without differentiation under these conditions, whereas stem cells overlaid on ECM without SCF died within a few days. Addition of interleukin-3 (IL-3) to the ECM that contains SCF, induced differentiation of the stem cells. Granulocyte-macrophage colony-stimulating factor (GM-CSF) induced further differentiation of the stem cells, which was accompanied by a decrease in the number of colony-forming unit in spleen (CFU-S). These observations verified the above hypothesis, and indicated that the survival, the self-renewal, and the differentiation of hemopoietic stem cells can be separately controlled at least in vitro.